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Abstract of JP2000091499 

PROBLEM TO BE SOLVED: To provide a high 
function power semiconductor module at low 
cost. 

SOLUTION: This power semiconductor module 
comprises a power semiconductor element 14 
mounted on a metal base 10 which is included in 
a power circuit part, a first resin 16 for molding 
the power semiconductor element, a control 
circuit element 18 located on the first resin and 
included in at least a part of a control circuit, and 
a control terminal 13 connected with a power 
circuit part, while having an exposed part 17 on 
the surface of the first resin where a part of the 
control circuit is connected with the power circuit 
part at the exposed part of the control terminal. 
This structure realizes a how-cost resin mold 
power semiconductor module which is capable of 
waking control circuit part highly functional. 
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[ttffi»*4>KEe] 

[»**l] /<!7-0K»i:, fflE'<7H3B»&ffl» 

mm&m^-xtD&mtmtttirz&o^ me/*?-* 

Wfifc* tr*-* K+6» 1 o«B&, 

'>4< fc t8trES0WlHlKw-ai-^*4x, ifflESB l *>» 10 

IwBUBSrWi-aSijaiiH^i:, fc*ru 

[lf**2] a*«ncisv^r, WfEm i (OftMBriSBflffi 
«r#U «[EIM«iia«5«^* s WIB|!aiBlSffitwffi|11-5r: 20 

[!S**3] BI**ifc*iV*T\ l»E'< 

MEAR^-^i^WEIftlSffSr^bTlSttSnsrt 

[11**4] «|*«3^*3V^T, affESM^X^SfrEftfl 

[if** 5] W#*lH*5V^T, SffE«»#J5 s «rE* 1 

[11**6] W*3Sitc*5^T, WE«l«>«HIB35Sh7 

[11**7] 11**1 tisv^-c, ffiEfH»lElB**a*EI 
HftEHI8SSffi±^«fiii:"flfrE*M* 

lis** 8] w#«ifc*5v^-c, zbiz.ffi&.mwm&m 

=Fk fitJEfg l ottJfifc S:*-/u 2 ^atiBSrWi" 40 

[§s**i oi »**8»^^-c, MetB2^«jni^h 

±«d89E»«#t^tt««lS*t, SHEW J: 50 
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[f«**l 2] M**l*fcl*3K:*3^-(\ ffiEfetk* 
[1S**13] !t**7U:*3i,vt\ SfcKteoflJffigK 

*s it a irEMfliaB*^** ^n^gji: dS/tfflJ^® 

[18**14] M**7K:;J3V>T* fTElHlK£tE±^flft 
ESffitWE»J»«^^WEillaffl^35Mi^f^:^i■^tkJ: 

[ff**l 5] »*3S7Jr*5^T, $5>lw, mJlElHlBS 
*U^«#**ia^»4SHPS:#"f* r. k S:*W* 

[§S**16] i&**ifc:tei*T, «JE«J»lHlB^flftE 

or, «rE^!7-0B»t««S*t«r.i*r*M»i:-rs 

[111**1 7] »**2fc*3Vvt\ £^ WEBflart 
dig 2 0«MB3as*«SnTV ^ - <h: *W®Lk'tZ>'<y- 

[11**1 8] |»**2^*5V^T, Sfetc* fltjEDflfflS: 

[if**i 9] 19**3 dfc^-c MEfelftftftWttS' 
-h-c*>9, mu^m-<-^(ommmm^x^^zk 

*®Wk1rZ>/< V - ***^e 5; ~/u 0 
[IS**2 0] AJR^-^t. 

/^-tffti^^^, ^E&JR^-^it-lftftttS: 

flJE4K^^o*B3ftSBtttl1-aJ:5^, WE^^-* 
*ft*^Sr*-./u K1-S* l w»WB t > 
WE^^-HIBa^ttttSix, WE*iw»IBlo^»[c: 

ifE^i7-iHiB»«c:aa$n, jwb» 1 <o»ib^*bb± 

^«rE^'^-lHlB«^lll»EIB«4r^+5fc»^»Ul 

[IS**2l] «EflHWISrB»t"S-fv/< 

»B>fy/<-^^, »**l lc*5^rWE^<!7-03B3 

S ii 5 C t «:»» fc + 5 ttlUSIEIb ^> ^ x A Q 
[»*92 2] «**2 l«c*5V^T, S&f:|»E^^< 

WE=» It** 1 ^*5^TfltrE^7-IHIBa 
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[»*«2 3] M*«2 lfcjs^T* Sfcfcffln&Y:"* 

[0 0 0 1 ] 
[0 0 0 2] 

S Q :o^a*«iit, B9 3, H12 0lcrrffiffl^ 

[00 0 3] 03li, IGBT, 7 
— K (F WD) £&*6|{t^ &t>\ IGBTOy-h 
Ky^^lC (#««tf[HlBrt») 4^y7 p ty-K7 
a i i icM 1 1> 7 7 r K Ifc, K7 

Mt'fcSo ^<7f y7 P ^!7-iT-(IGBT ) F WD) 
1 4, ^<7fy^- h K7>f y I C30^, /< 

F-^i8^l2, fH*NI?l 3S:*iafclRI-9-K7U 

-a i i .hdigiteu Ai^^rti 5-es^»»tt«, 

!Ktfl!ftttttJIB3 1 t?h7^7r*^KtS 
-/UK) o La»5flL SMRUEl 0i*^HtK*Wfctt« 
113 2X^7^77^^5 (Kr^-^K) o 
Sfc, y-K7i/-Aii«iSiO(7)fatl HMK 
fctt#MB3 2-e»-*-/uK»twHI*^fT5. ^ot, 
Mtttttttto/L»»i:)lMfl:ttwn3 2ttr^>;t7-f7 

[0 0 0 4] £Lh<7)J; #«*fiW^«t5t, S i 

[0005] a 2 on/< 7-^-7- SrJMfcLfc/^^y y 

KlCWMt'fcS, 1"*;b*>, H3fc^"f V7<<'<Pm 
•I - K7 I/- A 2 0 0 ii:^7f 7 /^7-i-7- 1 4, 

NReKIC (r/u^t) 2 0 2«ui^o)M 

[Bl&S«2 0 2(^ii7y yT'fy^ftfc I C201#fg: 
P-SHF- 1 4 fcflE 1}^[H)^2£« 2 0 2 (1 A 1 1 5 "C 

y - u-a 200 MKibttJMB i 6 1? 

B*2 0 2«r»AL'O*Sfc», K*tt<fct?#*1WW* 
fo£ 0 
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[0 0 0 6] 

[*«^Wi5fcLJ:5 4:i-6BHl] ±E* «^h7^ 
[0 0 0 7] m 3 fcfl* Lfctt*tttBw*g\ Mnm 

-K7U-A1 lwtRSCSr»<i-5-i:ttr^-f, 0- 
4 y I C3 0(tM$:%IU<T()S^fc^ 

y-K^u-^i i ±^fea^g(7)^^gBp R B-e^^o ft 

or, h K7-f ^ I c 3 O^^fc'tt^^i-^ffi 
20 «£ii*$i$:-t*5tK «W^^vM:/^h7 

[0 0 0 8] 0 2O^L^*«jg^S-&, 

7~^s^^i»^-rsy-K7u-^±^, 

L-C, !¥Kl£]KSffi2 0 2$:^ic-r5fc^, SiJ^lnlKlr 
»tt/^^Sr^St-f^5-t^-e#5o Sot, MPU 

30 [0 0 0 9] B3, BI2 O^ilco^lii: Lt\ 

tWimnt h Yy^^X C3 0, JSMHI 
[0010] 

^^Lr«^tl5^!7-4^^T^. ^-<-^C0 
*105»IBt, ^tf5o «lo»IIB±tHt. '>4<i 

*/<»7— /Pf4, ^*!7-[Hl?SSlSl- 

«»*n. bi cD»j»o*a5±K(imi»s:#i-«iii(»jB 
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[ooi i] *%miz£tu-£ s ^v-^m-fcM^*^- 
9-®f&n<o/jxo%w* ; g:\m<t£z>o lot, m 

[0 0 12] ±W.<D*%W^£%;<9~¥m&*i>=L- 
[0 0 13] 

[0 0 14] HffifcttfflLT**WfcJ:« 

-mmmzmw-tZo Hin»a5*5S«*;H"e*>5 0 i 20 

yf^^!l-K7^ 1 1 

OfftffiftffcOfcfcfcO. 8mm £J¥< I/O**, !J - K7 30 
Al 1 ±^«#Sttfc/<!7-****^l 413, ft 

f»ST**>5&«-<-^ l o tW?>^«)#«:^IW»Snft 
Khhtfftfcftv*. *»Hfctt»JIBi 6T-I6 

SU ^JH^-* l o^tr hyyx7T**-~'vy$jti 
TV^o 1 t&m^-xi 0©*ty 

it, y — K7i/-A 1 1 ^s^-* i o^K^fRWk: 40 

ttKMBl 6<£>J¥£|*0. 4amt U^§ 0 
[0015] U-K7U-Anij:7^y^b*S^ 

KG) rtT— fltfiittlr^tiJf btiTV^5 (flttl 
9) 0 

[0 0 16] PKG±BB^tt6nina««Dfl«3J*«fi!t$*t 
Tfc 9 , MttMB? I3lt W19CJ; o -CBflSR/SiBI- 
— gS* s »tB*tLS (8«17) o PKG±tE^KIg|!l±/< 
1 4 SrWJ»-r*fc«)C0[H]BS:Efi1-Sfc 
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[0 0 17] 0 2ttPKG±ffiri^^fc¥ffi«^g*0 

MUi^o ffl«2 0#9J»E]te»«««T?*)0. ft 
ttl 7 lr^SBA*«S^ 1 3^t>^^ffi(OSiJ«- : f^^[i' 
UTl/^o ««2 0OftoWfctt»llBl 6<D«BfcWtfJW 

m bfrteX b fc, P KG¥if>f X©»i?fl>«*#ffl*i 

^y-^v^-zu ( i pm) £>«Ky- h YvAr? I c 
O^T**<, W$r2 > F P-/ut5M P U Wit 

IGBT40, F WD 4 1 (7 9 —&<4- f /l>tf't 
*-K) 6fl*Rftt*i3S>f 3 

ft-Y ^-^^e^a— ^©WtffcS. HI 6 (a) J1IGBT 
40, FWD4 1 , &t>*A I V4 \ 1 5$r^Ufc¥3a^ 
EL PI @ (b) ttBfflSH-efcSo y-K7U-ASr«J* 
1-5*^— 6 lii-S^5r*LTi^5o H*. ^ 
h7^t62, SlMx^y^I7>ft6 3^»ttSnt 
^5!)-K7U-A^^ll (U 5 otMEIIIftElwaB 

K7U-A(D^$(«S»6cmX 5cmt?fcSo 

ott, AU*«S^6 0Sr, Mel 7t»«iHHgBtttl|*"t" 

htzMz^ IGBT40, FWD4 UwfiSlSEttSttftV^fc 

a»a*e>i\ y-K7i/-AiuMiti^^ 

[0018] B4liIGBT40 f F WD 4 1 

IGBTS:ffi!fttSy-hK7>r^IC4 2, S 

«fiS;BI-ett««5 0i»*i-tt»"e*>5. Ig]5{c^v^-c 
fi, 5 3 H K^-f 7®»-C*>«o 

[o o 1 9] mmmi tmc<. !i-K7i/^ni: 

/N^-^ftsg-^-efcSIGBT^, F WD 4 1 £{1A^C^ 

A 1 5t?«ft«jSS»SrfTV\ 
IB 3 1 -Cttffi»lL-t-* 0 wO^±^tlfcPKG4 5±ffi 
trtiltiiJ^S^i 3©-(BAS|HaUT^* (S*4 6) o 
PKG45 S:*rt-t-a»JIB 3 l tt % JtKW»II^3g«®:<50 

(1 6~2 0ppm /TCfiflf) t^T'fcSo 

i Q^<ojmmi*£A-r r^x-ryu 
z. -f «: wt * fe § fc * , r. vmm{m<o-k # v ^wn 3 

1 ttK#S5^fce*$ix"0*S. SiJWlalBli^y y h 
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@KS«(PCB)4 ifcMfllslBSt^i: 

LT^-b C42#PCB4 3±(^fiA/K» 

l^ntl^o rOPCB4 3^PKG4 5il:Mt 
tecDv'!; PCB4 3±trK»t 

\V4^\i&WQ\M*>tV*\ :(OPCB4 3«|$ 
tePKG4 5 t, JS:ifit**5A 1 ^<-* 1 O^tM* 
1*7^77*- ^KSJvCl^o :oh7^7r : t 

-/uKii63 2tt, mms 1 tmt£*). TJV^-fyjy 

1 0O^ty7 P fi0. 2mm 

[0 0 2 0] *^0iJ^^^-yWSia*|fi]^fi$^ 
2cnre*>«9, K7^7 I CS:y-K7U-A±t 

»RU/Si«*«W3. 5 cm ctJt^r^B^/J^b-rs- 
s« 

[00 2 1 ] (gltfctfl 3 ) V Y7«i? I C $r$ij®l-r 
5PWM«#*fi8:*)c<0«|ie*rfia^5MPUSrrtj|li-5 
»-&«>3tll£WS:ia7^1- 0 H5fc*+^*TA*riiEI 

[0022] MliHi«2 1:* tfcS^t^< B«f 
0 3^^t/c^ft»f<lrS^O, PCB4 3£fg 

L r v > s it $> , wm&'* * v^gg £ s o 
lot, MEi/^yMfit^MPU7 0fcPC 

B4 3±lrS«^*Wfc-e#5o PKG4 54BI: 

EttLfcPCB4 3I1MPU7 0 6 
*«T*#5fctf>, PCB4 3^A#<4S:i:li4^ 0 

(^tW4) mm i ctfc5MPU7o^sftD, 

-A±fc^- h Y=74y \ CSrEItxa5^i«5 1 

[0 0 2 3] y - K7 1 1KIGBT40, FWD41 

C 3 0 Srtt*F1-S 0 A I -t 1 5 T? i) - K7 U-A 1 
1, /^-^SM***. ^- h Y?<<-/ I C3 ORiJoom 
««#HB«:fT<r\ «Wfttt»IB3 l-C«Hli»ih-t-5, C 
CQJ+Ji: $ tufc P K G 8 2 ±05^ tt, -ft* -Cco^fe&l ^ 

mammp 1 3 co-mmm itt^,' m«ihk» 

P C B 4 3 TftWtStl, IWWEIB*iF-i LTM P U 7 
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5, PCB4 3I1MPU7 0Xt/-tCQffliaiaB<O^<!:i 

[0 0 2 4] (££015) rtb*WSHS#!tt, !I-K 
7 1/-A1 l, f4bt/<7-*f i A 1 
1 0<o««S:»±»JIB-eff5*&T*ofco ^*§^ 

^J^LtiO. 2mm «±&KT*fc5;fci&T*S>5o *r. 

•?£«]£<, »ffi«5S«*HT**>So 
[ 0 0 2 5 ] IGBT40, FWD4 1, ^Tfy/^FK 
20 7^7' I C 3 0Srflt/|g»±LfcPKG8 2 ©JzffifclfiHiP 
mnfrffiffclrZ) P C B 4 3 «rS!# LT, A I !7«f ir 4 4 
■e«Hti-S*att, *HS«4i:B«tf*)S, *3Ht«o 
!)-K7i/^ni:Al^lO«fcSt 

7*#«^.^«»^(W?LtfO. 1 2mm) «MB-C» 

[0 0 2 6] A1^^10aDil4^f), P KG 8 
2&A 1 1 O^ADEEi-^r tKcfctK ^#118^ 

30 *fih«MB-eiftl|» U^HHfeW l - 4 <7>»g\ S»15A^ 
i GBTo^^y^->3^bA i ^~*£T*<PSM&fit 

Rth(j~c) 112. 5t/Wt^^^\ *HlSffJ^» 
£\ Rth(j -c) -1. 8t}/W"T?ife5o BLLJ:»K * 

[0 0 2 7] (HSfifl6) ^*l*-CKWLfcllllS«W:, 

^PCBaESrSfaF-f 5fe*tf*>So PCBi^gPp p p^ 

40 ***S6»-t"a»^, PGBi^^Df^gl5p c p^{i^/c^1- 

7-*»**i? a -/U'(?t), PCBPfffi*36S:*a-e# 
nti\ «t9«Mwa!i*Sr«*^T-#So Hi 3, [1114 

ffistas:, si i 4 p c Bmffi<DmM'<v 

[0 0 2 8] .y - K7 A 1 1 ±£ttAr£»« Lfc/< 
!7-2|£iiflc*^ 1 4 $:m»btt«tll§ 31th7^7r 
50 *-;UKLftPKG4 5ttrn*"C^I6*Wi:B«^« 
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mx*hz>o *mmm#<Dmm\*. pkg4 5Ji®, 1- 

U&<DW&1 3 0T**)5o »J»HIKS:«lriti-SPCB43tz: 
II, H*<0J:5l-(BflPlHlKl C l 8<£>ft!L ^(D^y? 

Stt*^ttPCB4 3*ffilr:HAyfc«*$HTV^o P 
CB4 3£PKG4 5±.m^m-fZ>mz. :^Wp p p 
%W.m^%tc&<DBWW&<OWUl 3 0t?fe5 o 
yjgftSO, f- 5^8*8 l<DJ££tt«ttliin^T-*> 10 

d^te^gu^ tRi^tfic p kg *nm~z>Wi^ 

ttQgRl 3 0#ftT?, Pfffi3jK*nfcPCB4 3ttgc3tL 
[o o 2 9] #3a£0«<at> ?X>tl<b¥fQL\*s PCB 4 

131"CP C B 4 3 £ ii ^ K7 A«ntt//«»3>F tTV^ 

5o PCB43IK, Hi 4t^^i-cfc9tw, U — K7 20 

3^3K-f-5fcfeco««i^5/ Ki 4 orisjg/SSft-O* 

mtmmm-i-b, *mMmx&2rmxtb?> 0 rti^ 

tt^»*ttPCB4 3<OBUetl^NF^ff5o 

*ISMi«-T?ttPCB4 3»i»fflWtt#»tti&5ft-fr 
1\ UBigcl 31tPCB4 3<D@jtfc*;teT^5o 30 
[0 0 3 0] (Safc«l7) aSwK7^/<rt*IGBT 
4 UK M«K: 3SS, n-lNf 
K: lS«)^if-e*)5o L^L&^fe, SSESS^/Jn 
SWW*.li2 0AJ£AT) ^hK7^7McrtI[G 
BT*^— /M^Jsi^T, ^fA3^ HSMSraWi: 

v?®&hmttiz>®v& d5t59) zmm-r&z-k 

* h^y^lHlBSrrtiK-rsSatffilSriai 5^*i- g 
[ 0 0 3 1 ] IGBT40, F WD 4 1 , ^Tf-y^hK 40 
7^7'IC30 frtfft Lfc y - K7 ASr»ih Lit P 
KG8 2tt^n*l?RHLfcjail5MtR«-efc5 B 
itfliTrte, P KG 8 2 JiiSiCO P C B 4 3 iC\ ^F^h 

7y^@»S:iB358-etS*fCv^o EI I 5*03 1 5 

3, 1 5 2, 1 5 4 tt-ttl-PtlH 5 c/^Iffi^V tJ— K 
15 3, fy/S115 2, f^7ffifiil5 4T'fo§o 

*Stttfflffl v-'V V hlfifei 15 0STPCB43 ±ld«Mfc L, 
tl^o Mftttl 5 0^17-^-7-1 2 co 
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yffifitl50Srtt«LTrtjKL"CV^o 
[0 0 3 2] **JS0«rJ:ixtf, ^-h^hyy^EIK 

^Xfc«*i-5r4:3fc<*aT?#6. *fc, MM* 
[0 0 3 3] (Hffiffll 8) HI l 6 ttftKlcMMBft. X 

[0 0 3 4] ^*l*-eRWLfcPKG4 5±ffiiC, -<T 
fs/^y- h Vy-fzfl C 3 o^ttfflcoS^i 6 0» 

T\ ^ I GBT^: — o<D?~-b Vv^y I CXMWi-tZ 

i§£\ :^i 6 otti^A-^+teeWftSSix 

5, ^ ydf.H[Stt-«ftftPCB±«H^#Vi:|g|D3 5 

«Jtt2jfefc5o ^hK7^yiC3 0^ 

B&IGBT40#>5VM1FWD4 1 £>K±£ U h K7 

^yi d3o^a.a«»u¥aa:rt*L"c, ^m-T-^g^ 

fi«*a#s^ e>av *^i±«B-e* ft v ^ ^ 5 
Baa^fc^o *HJfi«^*i'&, # i g b Tfiifi^^fis 

ffi^aSrrtjKLfcy- h K7>f ^ I C 3 0T?«»-C#5 
h K7>ry I C 3 Ol^rtKLT, IGBT40, F WD 4 

[0 0 3 5] (^ft^j9) Bl 9I^Lfc«Jfitt, 9J« 
*^ttAW**^S: y - K7 t tt»Jw4B^-e« 
j*Lfc**Wt?**o y-K^-Al l_t^IGBT40, 
F WD 4 1 , ^7fyyy-hK7^7MC3 0«t 

wis, y - K7 u-^^-a^ p KG±is^it{:H 

SW5-K7U-A 1 niPKGffi-C^JIIr^W: 
t-Cfo^ (®J§El 91), *PKG193ttWJfiC0««E*f->- 
b 9 OX A I 1 0 ^tb^o ^gPAffi^^T- 

ttPKG193±|fijrEgSix6 PCB43 ±iC^/v/cS^$ 
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#ijxl£0. 6 3inm^-e2. 5 4nunt°y ^<7)i^:/n 
«tmm^'§£^'fZ>ZttfX^Z> 0 PCB43i!)- 

til, pcb4 3fflii&<o£#<om±ai* &*im&mm 

t^^^!)7x^l/yt;U77^ K (PPS) 19 2-C 
tToT^-5o ttSAfflAWS^ 1 9 0 P C B 4 3 ±Kg 

[0 0 3 6] (HHMIO) m^T'C0^»Jll s PK 
Grt"C5-K7U-AS:±*^Safc*fft(f"C. P KG 
J:ffiJ-aWia**fiS:L, PKG±ffi^BEHL^9J»lElK 

¥*6I-PKG^^T\ — «*:»ty-K7U-AS:» 

7^77^ K^ffl»«-*s"5jfigtt^*>5 c ktm 

l 2 tn^-f 0 
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